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handover 1n device to device communication, a base station
and a communication system. The method of handover

includes: transmitting, by a source base station, a handover
request for handing over UE, the handover request compris-
ing imformation indicating the UE to perform D2D commu-
nication with paired UE; receiving a response of the han-
dover request transmitted by one or more base stations, and
selecting one of the base stations as a target base station; and
handing over the UE to the target base station according to
the response of the handover request transmitted the target
base station. With the embodiments of the present applica-
tion, the UE and the paired UE may be made to proceed with
performing D2D communication in the target base station,
thereby further saving signaling overhead, and reducing
waste of resources.
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transmitting, by a source base station, a handover
reguest for handing over UE, the handover request
inciuding information indicating the UE to perform
D2D communication with paired UE

202

Y ~

receiving, by the source base station, a response of

the handover request transmitted by one or more

base stations, and selecting one of the base stations
as a target base station

203

Y ~

configuring the UE and performing a handover
procedure by the source base station according to
the response of the handover request including
resource information of the UE and the paired UE
transmitted by the target base station

Fig. 2
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receiving, by the source base station, measurement

resulis reported by the current UE and the paired
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transmitting a handover request by the source base
station for handing over the UE, the handover

request including information indicating the UE to
perform D2D communication with paired UE
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receiving, by the source base station, a response of

the handover request transmitted by one or more

base stations, and selecting one of the base stations
as a target base station

305

Y /\‘/

configuring the UE and performing a handover
procedure by the source base station according to
the response of the handover request including
resource information of the UE and the paired UE
transmitted by the target base station

Fig. 3
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401

receiving, by a target base station, a handover request
transmitted by a source base station, the handover
request including information indicating UE to
perform D2D communication with paired UE

402
Y ~
transmitting a response of the handover request by

the target base station to the source base station, the
response of the handover request including resource

information of the UE and the paired UE, such that
the UE and the paired UE proceed with performing
D2D communication in the target base station

Fig. 4
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rcceiving, by a target basc station, a handover requcst
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METHOD OF HANDOVER IN DEVICE TO
DEVICE COMMUNICATION, BASE STATION
AND COMMUNICATION SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation application of Interna-
tional Application PCT/CN2012/084354 filed on Nov. 9,
2012, the entire contents of which are incorporated herein by
reference.

TECHNICAL FIELD

The present application relates to the field of communi-
cations, and 1n particular to a method of handover 1n device
to device (D2D) communication, a base station and a
communication system.

BACKGROUND

D2D communication is a technology directly performing
communication under the control of a base station and
permitting multiplexing cell resources or D2D specific
resources between terminals, which i1s able to increase
spectral efliciency of a cellular communication system,
lower transmission power of a terminal, and solve the
problem that a radio communication system of lack of
spectral resources to a certain extent. The D2D technology
may be applied to a mobile cellular network, so as to
increase a rate of resource utilization and a network capacity.
Resources occupied by each D2D communication link are
equal to those occupied by a cellular communication link.
D2D communication may obtain frequency resources and
transmission power needed 1n communication under the
control of a base station. When 1t shares radio resources with
a cellular network, some interference will be brought.

D2D communication may use the same resources as those
used by a cellular cell, and may also use D2D specified
resources. A user performing D2D communication 1s also
under the control of a base station. A system base station
controls the resources used in the D2D communication and
transmission power ol the D2D communication, so as to
ensure that the interference brought by D2D to existing
communication of a cell 1s 1n an acceptable range.

However, 1t was found by the inventors that 1t often occurs
in a D2D scenario that two pieces of UE performing D2D
traflic advance 1n the same direction at an appr0x1mate or
identical speed, such as two pieces of UE in a vehicle. In
such a scenario, handover occurs 1n UE1 and UE2 almost at
the same time. According to an existing specification, as a
target base station does not know that UE1 and UE2 can
establish D2D communication, the target base station will
establish a non-D2D communication manner respectively
for UE1 and UE2, and then establish D2D communication
for UE1 and UE2 by mode selection, thereby resulting 1n
extra signaling overhead and waste of resources.

It should be noted that the above description of the
background art 1s merely provided for clear and complete
explanation of the present application and for easy under-
standing by those skilled in the art. And it should not be
understood that the above technical solution 1s known to
those skilled in the art as 1t 1s described 1n the background
of the present application.

SUMMARY

Embodiments of the present application provide a method
of handover 1in device to device communication, a base
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2

station and a communication system, with an object being to
further save signaling overhead and reduce waste of
resources.

According to an aspect of the embodiments of the present
application, there i1s provided a method of handover in
device to device communication, including:

transmitting, by a source base station, a handover request
for handing over UE, the handover request including infor-
mation indicating the UE to perform D2D communication
with paired UE;

recerving a response of the handover request transmaitted
by one or more base stations, and selecting one of the base
stations as a target base station; and

configuring the UE and performing a handover procedure
according to the response of the handover request including
resource information of the UE and the paired UE transmit-
ted by the target base station, such that the UE and the paired
UE proceed with performing D2D communication in the
target base station.

According to another aspect of the embodiments of the
present application, there 1s provided a method of handover
in device to device communication, including:

recerving, by a target base station, a handover request
transmitted by a source base station, the handover request
including information mndicating UE to perform D2D com-
munication with paired UE; and

transmitting a response of the handover request to the
source base station, the response of the handover request
including resource information of the UE and the paired UE,
such that the UE and the paired UE proceed with performing
D2D communication in the target base station.

According to still another aspect of the embodiments of
the present application, there i1s provided a base station,
including;

a {irst transmitting umt configured to transmit a handover
request for handing over UE, the handover request including
information indicating the UE to perform D2D communi-
cation with palred UE;

a first recerving unit configured to receive a response of
the handover request transmitted by one or more base
stations, and select one of the base stations as a target base
station; and

a handover umit configured to configure the UE and
perform a handover procedure according to the response of
the handover request including resource mformation of the
UE and the paired UE transmitted by the target base station,
such that the UE and the paired UE proceed with performing
D2D communication in the target base station.

According to still another aspect of the embodiments of
the present application, there i1s provided a base station,
including:

a second recerving unit configured to receive a handover
request transmitted by a source base station, the handover
request including information indicating UE to perform
D2D communication with paired UE; and

a second transmitting unit configured to transmit a
response of the handover request to the source base station,
the response of the handover request including resource
information of the UE and the paired UE, such that the UE
and the paired UE proceed with performing D2D commu-
nication in a target base station.

According to still another aspect of the embodiments of
the present application, there 1s provided a communication
system, including the base station as described above.

According to still another aspect of the embodiments of
the present application, there 1s provided a computer-read-
able program, wherein when the program 1s executed 1n a




US 9,706,461 B2

3

base station, the program enables a computer to carry out the
method of handover as described above in the base station.
According to still another aspect of the embodiments of
the present application, there 1s provided a storage medium
in which a computer-readable program 1s stored, wherein the
computer-readable program enables a computer to carry out
the method of handover as described above 1n a base station.
An advantage of the embodiments of the present appli-
cation exists in that a handover request for handing over UE
1s transmitted by a source base station, the handover request
including information indicating the UE to perform D2D
communication with paired UE, the UE 1s handed over to a
target base station according to a response of the handover
request transmitted by the target base station, and the UE and
paired UE are made to proceed with performing D2D
communication in the target base station, thereby further
saving signaling overhead, and reducing waste of resources.
With reference to the following description and drawings,
the particular embodiments of the present application are
disclosed in detail, and the principles of the present appli-
cation and the manners of use are indicated. It should be
understood that the scope of the embodiments of the present
application 1s not limited thereto. The embodiments of the
present application contain many alternations, modifications
and equivalents within the scope of the terms of the
appended claims.
Features that are described and/or 1llustrated with respect
to one embodiment may be used 1n the same way or 1n a

similar way 1 one or more other embodiments and/or 1n
combination with or instead of the features of the other
embodiments.

It should be emphasized that the term “comprises/com-
prising/includes/including” when used 1n this specification
1s taken to specily the presence of stated features, integers,
steps or components but does not preclude the presence or
addition of one or more other features, integers, steps,
components or groups thereof.

BRIEF DESCRIPTION OF THE

DRAWINGS

Many aspects of the application can be better understood
with reference to the following drawings. The components
in the drawings are not necessarily to scale, emphasis instead
being placed upon clearly illustrating the principles of the
present application. To facilitate illustrating and describing
some parts of the application, corresponding portions of the
drawings may be exaggerated in size.

Elements and features depicted in one drawing or embodi-
ment of the application may be combined with elements and
teatures depicted 1n one or more additional drawings or
embodiments. Moreover, in the drawings, like reference
numerals designate corresponding parts throughout the sev-
eral views and may be used to designate like or similar parts
in more than one embodiments.

FIG. 1 1s a schematic diagram of performing D2D com-
munication between UE 1n a cellular network;

FIG. 2 1s a flowchart of the method of handover of
Embodiment 1 of the present application;

FI1G. 3 1s another flowchart of the method of handover of
Embodiment 1 of the present application;

FIG. 4 1s a flowchart of the method of handover of
Embodiment 2 of the present application;

FIG. 5 1s another tlowchart of the method of handover of
Embodiment 2 of the present application;

FIG. 6 1s a schematic diagram of the structure of the base
station of Embodiment 3 of the present application;
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4

FIG. 7 1s a schematic diagram of the structure of the base
station of Embodiment 4 of the present application;
FIG. 8 1s another schematic diagram of the structure of the

base station of Embodiment 4 of the present application; and
FIG. 9 1s a flowchart of the method of handover of

Embodiment 5 of the present application.

DETAILED DESCRIPTION

These and further features of the present application waill
be apparent with reference to the following description and
attached drawings. In the description and drawings, particu-
lar embodiments of the application have been disclosed 1n
detail as being indicative of some of the ways 1n which the
principles of the application may be employed, but 1t 1s
understood that the application 1s not limited correspond-
ingly in scope. Rather, the application includes all changes,
modifications and equivalents coming within the spirit and
terms of the appended claims.

FIG. 1 1s a schematic diagram of performing D2D com-
munication between UE 1n a cellular network. As shown in
FIG. 1, besides performing communication via base station
services, cell users may also directly perform communica-

tion via a D2D link. As shown 1n FIG. 1, user equipment 103
(UE1) and paired user equipment 104 (U H2) are served by
a base station 101 (eNB1), data between UE1 and UE2 need
not pass through the eNB and a core network, and control
signaling 1s still transmitted by eNBI1.

According to an existing protocol, 1n the scenario shown

in FIG. 1, when UE1 and UE2 move from eNB1 to a base
station 102 (eNB2) and satisfy a handover condition, eNB1
will hand over UE1 and UE2 respectively to the eNB2. As
the eNB2 does not know that UE1 and UE2 are performing
communication and are 1n a D2D relationship, the eNB2 will
establish a normal link (which refers to a manner of com-
munication in which data transmission needs to pass an eNB
and a core network) for UE1 and UE2 respectively. After a
D2D discovery process of UE1 and UE2, UE1 and UE2 will
report D2D related information, and the eNB2 will know
that UE1 and UE2 may establish D2D communication and
they are performing communication. At this moment, the
eNB2 will again establish a D2D channel for UE1 and UE2

by mode selection.
If the eNB2 knows 1n advance that UE1 and UE2 are

performing communication and have a good D2D channel,
when UE1 and UE2 are handed over to the eNB2, the eNB2
may directly establish D2D communication for UE1 and
UE2. Therefore, signaling overhead for establishing first a
normal link and then selecting a mode may be saved.

Based on the above way of thinking, the present appli-
cation shall be described below 1n detail taking the scenario
shown 1n FIG. 1 as an example. It should be noted that the
present application 1s not limited to the scenario shown in
FIG. 1, and the present application may be applicable to all
scenarios where two pieces of UE performing D2D are
handed over from one base station to another at the same
time or approximately at the same time.

Embodiment 1

An embodiment of the present application provides a
method of handover 1n D2D communication, which shall be
described from a source base station side. FIG. 2 1s a
flowchart of the method of handover of the embodiment of
the present application. As shown in FIG. 2, the method of
handover includes:

step 201: transmitting, by a source base station, a han-
dover request for handing over UE, the handover request
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including information indicating the UE to perform D2D
communication with paired UE;

step 202: recerving, by the source base station, a response
of the handover request transmitted by one or more base
stations, and selecting one of the base stations as a target
base station; and

step 203: configuring the UE and performing a handover
procedure by the source base station according to the
response ol the handover request including resource infor-
mation of the UE and the paired UE transmitted by the target
base station, such that the UE and the paired UE proceed
with performing D2D communication in the target base
station.

In this embodiment, the UE may be one that 1s performing
D2D communication with the paired UE, and the number of
pieces of the paired UE may be one or greater. However, the
present application 1s not limited thereto, and the number of
pieces of the paired UE may be determined according to an
actual situation.

In this embodiment, for the UE and the paired UE, the
source base station may transmit a handover request respec-
tively; wherein, the handover request includes information
indicating the UE to perform D2D communication with the
paired UE, and the relevant art may be referred to for other
information on the handover request.

In particular implementation, the mformation indicating
the UE to perform D2D communication with paired UE may
include: identifier information of the paired UE, or, infor-
mation indicating whether the UE to perform D2D commu-

[

nication and identifier information of the paired UE.

In a mode of implementation, the handover request may
include only the 1dentifier information of the paired UE, and
the 1dentifier information of the paired UE may be unique
identifier 1n a cell, such as a cell radio network temporary
identifier (C-RN'TI), or ShortMAC-I, etc. However, the
present application 1s not limited thereto, and particular
information may be determined according to an actual
situation.

In particular implementation, the information indicating,
the UE to perform D2D communication with paired UE may
turther 1include: information on whether one or more
E-RAB(s) of the UE perform(s) D2D communication and
identifier information of the paired UE corresponding to the
E-RAB(s) performing D2D communication, or, identifier
information of the E-RAB(s) performing D2D communica-
tion and 1dentifier information of the corresponding paired

—
_1
U Al ra

Wherein, the E-RAB refers to evolved UTRAN radio
access bearer, the UTRAN being UTMS terrestrial radio
access network, the UTMS being universal mobile telecom-
munications system. And the relevant art may be referred to
for details.

In a mode of implementation, information on whether
cach E-RAB of the UE performs D2D and the identifier
information of the paired UE corresponding to the E-RAB
performing D2D communication may be added into the
handover request.

For example, UE1 includes E-RABs numbered 0-3, in
which E-RABs numbered 1 and 2 are performing D2D
communication with UE2 and UE3 respectively, and infor-
mation shown 1n Table 1 may be added into the handover
request.

10

15

20

25

30

35

40

45

50

55

60

65

6

TABLE 1
Whether D2D communication
1s performed Paired UE

0 0

1 Identifier information of UE2, such
as C-RNTI, or ShortMAC-I, etc.

1 Identifier information of UE3, such
as C-RNTI, or ShortMAC-I, etc.

0 0

In another mode of implementation, identifier information
of the E-RAB performing D2D communication of the UE
and the identifier information of the corresponding paired
UE may be added into the handover request.

For example, UE1 includes E-RABs numbered 0-3, 1n
which E-RABs numbered 1 and 2 are performing D2D
communication with UE2 and UE3 respectively, and infor-
mation shown 1n Table 2 may be added into the handover
request.

TABLE 2
Serial number of E-RAB Paired UE
1 Identifier information of UE2, such
as C-RNTI, or ShortMAC-I, etc.
2 Identifier information of UE3, such

as C-RNTI, or ShortMAC-I, etc.

It should be noted that the information in the handover
request indicating the UE to perform D2D communication
with the paired UE 1s illustrated above only. However, the
present application 1s not limited thereto, and a particular

mode of implementation may be determined according to an
actual situation.

FIG. 3 1s another flowchart of the method of handover of
the embodiment of the present application. For the sake of
convenience, following description 1s given taking a piece of
paired UE 1n the scenario shown in FIG. 1 (that 1s, D2D
communication 1s performed between two pieces of UE, 1n
which UFE1 1s current UE, and UE2 is pawred UE) as an
example, and D2D communication between multiple pieces
of UE may be realized similarly.

As shown 1n FIG. 3, the method of handover includes:

step 301: configuring the current UE and the paired UE by
the source base station to perform D2D communication;

in this embodiment, both UE1 and UE2 are in the cov-
crage of eNB1 and are performing communication in a D2D
manner, move to the eNB2 at identical or approximate
speeds;

step 302: recerving, by the source base station, measure-
ment results reported by the current UE and the paired UE;

1n this embodiment, as the movement of UE1 and UE2, a
signal of a serving cell (1.e. a cell where eNB1 is present)
becomes poor and poor, and a signal of a neighboring cell
becomes better and better; both UE1 and UE2 will trigger
report of measurement, reporting measurement results of the
serving cell and the neighboring cell;

step 303: transmitting a handover request by the source
base station for handing over the UE, the handover request
including information indicating the UE to perform D2D
communication with paired UE;

in this embodiment, eNB1 may perform judgment accord-
ing to the measurement results of UE1 and UE2, and begin
to transmit the handover request to a base station of the
neighboring cell when 1t 1s judged that both UE1 and UE2

may be handed over to the neighboring cell. Taking han-
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dover of UFE1 as an example, information indicating UE1 to
perform D2D communication with UE2 may be added into
the handover request, details of the information being as
those described above:

furthermore, the handover request may further include
information on channel quality of a D2D link between the
UE and the paired UE; that 1s, channel quality of a D2D link
between handover objects may also be transmitted to a target
base station by the source base station, for reference by the
target base station;

in particular implementation, the channel quality may be
reference signal receiving power (RSRP), or reference sig-
nal receiving quality (RSRQ); however, the present appli-
cation 1s not limited thereto, other information on channel
quality may also be adopted, and a particular mode of
implementation may be determined according to an actual
situation:

step 304: recerving, by the source base station, a response
of the handover request transmitted by one or more base
stations, and selecting one of the base stations as a target

base station;
in particular implementation, eNB1 may receive the

response of the handover request ( HANDOVER REQUEST
ACKNOWLEDGE) transmitted by one or more eNBs, and
select a suitable eNB, such as eNB2; and eNB1 may
configure UFE1 to perform a handover procedure;

in this embodiment, the response of the handover request
includes resource mformation of the UE and the paired UE,
and may 1n particular include: information on locations of
time and frequency resources ol a discovery signal of the
UE, and information on locations of time and frequency
resources ol a discovery signal of the paired UE;

that 1s, 1t may include locations of time and frequency
resources of a discovery signal of the UE itself, the signal
being able to be used by the paired UE for detecting quality
of a channel between the UE and the paired UE; and 1t may
also include locations of time and frequency resources of a
discovery signal of the paired UE still having D2D with the
UE, the time and frequency resources being able to be used
by the UE for detecting D2D channel quality;

in this embodiment, the response of the handover request
may further include: indication on whether the UE proceed-
ing with communication in the target base station 1s permit-
ted to perform D2D communication, or indication on
whether the E-RAB proceeding with communication in the
target base station 1s permitted to perform D2D communi-
cation;

in particular implementation for the UE permitted to
proceed with communication 1n the target eNB, whether the
UE 1s 1n a D2D communication manner needs to be indi-
cated, or for the E-RAB permitted to proceed with commu-
nication in the target eNB, whether the E-RAB 1s in a D2D
communication manner needs to be indicated;

step 305: configuring the UE and performing a handover
procedure by the source base station according to the
response of the handover request including resource infor-
mation of the UE and the paired UE transmitted by the target
base station, such that the UE and the paired UE proceed
with performing D2D communication in the target base
station;

in this embodiment, as the source base station may receive
the resource information of the UE and the paired UE, 1t may
directly configure D2D information for the UE and the
paired UE; and the target base station needs not to reestab-
lish a normal link for the UE and the paired UE, and may
directly establish D2D communication for the UE and the
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paired UE, thereby saving signaling overhead for establish-
ing first a normal link and then selecting a mode;

and 1n this embodiment, the source base station may
forward data of the UE to the target base station. Only when
signaling for releasing a UE context transmitted by the target
base station 1s received, can the source base station begin to
release a UE resource.

It can be seen from the above embodiment that a handover
request for handing over UE 1s transmitted by a source base
station, the handover request including information indicat-
ing the UE to perform D2D communication with paired UE,
the UE 1s handed over to a target base station by the source
base station according to a response of the handover request
including resource information of the UE and the paired UE
transmitted by the target base station, and the UE and paired
UE are made to proceed with performing D2D communi-
cation in the target base station, thereby further saving
signaling overhead, and reducing waste of resources.

Embodiment 2

An embodiment of the present application provides a
method of handover 1n D2D communication, which shall be
described from a target base station side, with contents
identical to those described in Embodiment 1 being not
going to be described any further.

FIG. 4 1s a flowchart of the method of handover of the
embodiment of the present application. As shown 1n FIG. 4,
the method of handover includes:

step 401: receiving, by a target base station, a handover
request transmitted by a source base station, the handover
request including information indicating UE to perform
D2D communication with paired UE; and

step 402: transmitting a response of the handover request
by the target base station to the source base station, the
response of the handover request including resource infor-
mation of the UE and the paired UE, such that the UE and
the paired UE proceed with performing D2D communica-
tion 1n the target base station.

FIG. 5 1s another flowchart of the method of handover of
the embodiment of the present application. As shown 1n FIG.
5, the method of handover includes:

step 501: receiving, by a target base station, a handover
request transmitted by a source base station, the handover
request including information indicating UE to perform
D2D communication with paired UE; and

step 302: judging, by the target base station, whether to
permit to hand over the UE and the paired UE, executing
step 503 1f yes, otherwise, terminating the process; and

step 303: transmitting a response of the handover request
by the target base station to the source base station, the
response of the handover request including resource nfor-
mation of the UE and the paired UE, such that the UE and
the paired UE proceed with performing D2D communica-
tion 1n the target base station.

In a mode of implementation, the information in the
handover request indicating the UE to perform D2D com-
munication with paired UE may include: identifier informa-
tion of the paired UE, or, information indicating whether the
UE to perform D2D communication and i1dentifier informa-
tion of the paired UE.

In another mode of implementation, the information 1n the
handover request indicating the UE to perform D2D com-
munication with paired UE may include: information on
whether one or more E-RAB(s) of the UE perform(s) D2D
communication and identifier information of the paired UE
corresponding to the E-RAB(s) performing D2D communi-
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cation, or, identifier information of the E-RAB(s) perform-
ing D2D communication and identifier information of the
corresponding paired UE.

In particular implementation, the handover request may
turther include information on channel quality of a D2D link
between the UE and the paired UE, for reference by the
target base station.

In this embodiment, the resource information of the UE
and the paired UE 1n the response of the handover request
may include: information on locations of time and frequency
resources ol a discovery signal of the UE, and information
on locations of time and frequency resources of a discovery
signal of the paired UE.

In particular implementation, the response of the han-
dover request may further include: indication information on
whether the UE proceeding with communication in the
target base station 1s permitted to perform D2D communi-
cation, or, indication information on whether the E-RAB
proceeding with communication 1n the target base station 1s
permitted to perform D2D communication.

For example, whether D2D communication 1s performed
may be indicated by bit mformation, “1” denoting D2D
communication 1s performed, and “0” denoting D2D com-
munication 1s not performed. However, the present applica-
tion 1s not limited thereto, and particular indication infor-
mation may be determined according to an actual situation.

It can be seen from the above embodiment that a handover
request for handing over UE 1s transmitted by a source base
station, the handover request including information indicat-
ing the UE to perform D2D communication with paired UE,
the UE 1s handed over to a target base station by the source
base station according to a response of the handover request
including resource information of the UE and the paired UE
transmitted by the target base station, and the UE and paired
UE are made to proceed with performing D2D communi-
cation in the target base station, thereby further saving
signaling overhead, and reducing waste of resources.

Embodiment 3

An embodiment of the present application provides a base
station, which 1s a source base station performing handover.
This embodiment corresponds to the method of handover of
Embodiment 1, with identical contents being not going to be
described any further.

FIG. 6 1s a schematic diagram of the structure of the base
station of the embodiment of the present application. As
shown 1in FIG. 6, the base station 600 includes: a first
transmitting unit 601, a first receiving unit 602 and a
handover unit 603. The relevant art may be referred to for
other parts of the base station 600.

Wherein, the first transmitting unit 601 1s configured to
transmit a handover request for handing over UE, the
handover request including mnformation indicating the UE to
perform D2D communication with paired UE; the first
receiving unit 602 1s configured to receive a response of the
handover request transmitted by one or more base stations,
and select one of the base stations as a target base station;
and the handover unit 603 1s configured to configure the UE
and perform a handover procedure according to the response
of the handover request 1including resource information of
the UE and the paired UE transmitted by the target base
station, such that the UE and the paired UE proceed with
performing D2D communication 1n the target base station.

It can be seen from the above embodiment that a handover
request for handing over UE 1s transmitted by a source base
station, the handover request including information indicat-
ing the UE to perform D2D communication with paired UE,

the UE 1s handed over to a target base station by the source
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base station according to a response of the handover request
including resource mformation of the UE and the paired UE
transmitted by the target base station, and the UE and paired
UE are made to proceed with performing D2D communi-
cation in the target base station, thereby further saving
signaling overhead, and reducing waste of resources.

Embodiment 4

An embodiment of the present application provides a base
station, which 1s a target base station performing handover.
This embodiment corresponds to the method of handover of
Embodiment 2, with 1dentical contents being not going to be
described any further.

FIG. 7 1s a schematic diagram of the structure of the base
station of the embodiment of the present application. As
shown 1n FIG. 7, the base station 700 includes: a second
receiving unit 701 and a second transmitting umt 702. The
relevant art may be referred to for other parts of the base
station 700.

Wherein, the second receiving unmit 701 1s configured to
receive a handover request transmitted by a source base
station, the handover request including information indicat-

ing the UE to perform D2D communication with paired UE,
and the second transmitting unit 702 1s configured to trans-
mit a response of the handover request to the source base
station, the response of the handover request including
resource information of the UE and the paired UE, such that
the UE and the paired UE proceed with performing D2D
communication in the target base station.

FIG. 8 1s another schematic diagram of the structure of the
base station of the embodiment of the present application. As
shown 1n FIG. 8, the base station 800 includes a second
receiving unit 801 and a second transmitting unit 802, as
described above.

As shown 1n FIG. 8, the base station 800 may further
include a judging unit 803; the judging unit 803 1s config-
ured to judge whether to permit to hand over the UE and the
paired UE; and the second transmitting unit 802 is further
configured to transmit the response of the handover request
to the source base station when a result of judgment of the
judging unit 803 1s ves.

It can be seen from the above embodiment that a handover
request for handing over UE 1s transmitted by a source base
station, the handover request including information indicat-
ing the UE to perform D2D communication with paired UE,
the UE 1s handed over to a target base station by the source
base station according to a response of the handover request
including resource mformation of the UE and the paired UE
transmitted by the target base station, and the UE and paired
UE are made to proceed with performing D2D communi-
cation in the target base station, thereby further saving
signaling overhead, and reducing waste of resources.

Embodiment 3

An embodiment of the present application provides a
method of handover 1n D2D communication, which shall be
described from a point of view of a communication system,
with contents 1dentical to those described 1in embodiments 1
and 2 being not going to be described any further.

FIG. 9 1s a flowchart of the method of handover of the
embodiment of the present application. As shown 1n FI1G. 9,
the method of handover includes:

step 901: configuring, by a source base station, current UE
and paired UE to perform D2D communication;

step 902: receiving, by the source base station, measure-
ment results reported by the current UE and the paired UE;

step 903: transmitting, by the source base station, a

handover request for handing over UE, the handover request
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including information indicating the UE
communication with the paired UE;

step 904: receiving, by a target base station, the handover
request transmitted by the source base station;

step 905: judging, by the target base station, whether to
permit to hand over the UE and the paired UE, executing
step 906 11 yes, otherwise, terminating the process;

step 906: transmitting a response of the handover request
by the target base station to the source base station, the
response ol the handover request including resource nfor-
mation of the UE and the paired UE;

step 907: receiving, by the source base station, the
response ol the handover request transmitted by the target
base station; and

step 908: configuring the UE and performing a handover
procedure by the source base station according to the
response ol the handover request transmitted by the target
base station, such that the UE and the paired UE proceed
with performing D2D communication in the target base
station.

An embodiment of the present application further pro-
vides a communication system, including the source base
station as described 1n Embodiment 3 and the target base
station as described 1n Embodiment 4.

An embodiment of the present application further pro-
vides a computer-readable program, wherein when the pro-
gram 1s executed in a base station, the program enables a
computer to carry out the method of handover as described
in Embodiment 1 or 2 in the base station.

An embodiment of the present application further pro-
vides a storage medium in which a computer-readable
program 1s stored, wherein the computer-readable program
ecnables a computer to carry out the method of handover as
described in Embodiment 1 or 2 1n a base station.

The above apparatus and method of the present applica-
tion may be implemented by hardware, or by hardware in
combination with software. The present application relates
to such a computer-readable program that when the program
1s executed by a logic device, the logic device 1s enabled to
carry out the apparatus or components as described above,
or to carry out the methods or steps as described above. The
present application also relates to a storage medium for
storing the above program, such as a hard disk, a floppy disk,

a CD, a DVD, and a flash memory, etc.

One or more functional blocks and/or one or more com-
binations of the functional blocks 1 FIGS. 13-20 may be
realized as a universal processor, a digital signal processor
(DSP), an application-specific itegrated circuit (ASIC), a
field programmable gate array (FPGA) or other program-
mable logic devices, discrete gate or transistor logic devices,
discrete hardware component or any appropriate combina-
tions thereof. And they may also be realized as a combina-
tion of computing equipment, such as a combination of a
DSP and a microprocessor, multiple processors, one or more
microprocessors in communication combination with a DSP,
or any other such configuration.

The present application 1s described above with reference
to particular embodiments. However, 1t should be under-
stood by those skilled 1n the art that such a description 1s
illustrative only, and not mntended to limit the protection
scope of the present application. Various variants and modi-
fications may be made by those skilled in the art according
to the spirits and principle of the present application, and
such variants and modifications fall within the scope of the
present application.

to perform D2D
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What 1s claimed 1s:

1. A base station, comprising:

a first transmitting unmt configured to transmit a handover
request for handing over UE from the base station to a
target base station, the handover request comprising
information indicating UE to perform D2D communi-
cation with paired UE;

a first recerving unit configured to receive a response of
the handover request transmitted by one or more base
stations, and select one of the base stations as the target
base station; and

a handover umit configured to configure the UE and
perform a handover procedure according to the
response of the handover request comprising resource
information of the UE and the paired UE transmitted by
the target base station, such that the UE and the paired
UE proceed with performing D2D communication in
the target base station,

wherein the information indicating the UE to perform
D2D communication with paired UE comprises at least
one of:

identifier information of the paired UE;

information indicating whether the UE to perform D2D
communication and said identifier information of the

paired UE;
information on whether one or more E-RABs of the UE
performs D2D communication and identifier informa-
tlon of the paired UE corresponding to the one or more
H-RABs performing D2D communication; and
mfonnatlon of the one or more E-RABs performmg D2D

communication and identifier information of the cor-
responding paired UE,

wherein the resource information of the UE and the paired
UE 1n the response of the handover request comprises:

information on locations of time and frequency resources
of a discovery signal of the UE, and information on
locations of time and frequency resources of a discov-
ery signal of the paired UE.

2. The base station according to claim 1, wherein the

response of the handover request further comprises:
indication information on whether to permit the UE
proceeding with communication in the target base
station to perform D2D communication; or

indication information on whether to permit the E-R AB(s)
proceeding with communication in the target base
station to perform D2D communication.

3. The base station according to claim 1, wherein the

handover request further comprises:

information on channel quality of a D2D link between the
UE and the paired UE.

4. A base station, comprising;:

a second receiving unit configured to receive a handover
request transmitted by a source base station, the han-
dover request comprising information indicating UE to
perform D2D communication with paired UE; and

a second transmitting unit configured to transmit a
response of the handover request to the source base
station, the response of the handover request compris-
ing resource information of the UE and the paired UE,
such that the UE and the paired UE proceed with
performing D2D communication in a target base sta-
tion,

wherein the information indicating the UE to perform
D2D communication with paired UE comprises at least
one of:
identifier information of the paired UE;
information indicating whether the UE to perform D2D

communication and said identifier information of the
paired UE;
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information on whether one or more E-RABs of the UE
performs D2D communication and identifier infor-
matlon of the paired UE corresponding to the
H-RABs performing D2D communication; and
information of the E-RABs performing D2D com- 5
munication and identifier information of the cor-
responding paired UE,
wherein the resource information of the UE and the paired
UE 1n the response of the handover request comprises:
information on locations of time and frequency resources 10
of a discovery signal of the UE, and information on
locations of time and frequency resources of a discov-
ery signal of the paired UE.

5. The base station according to claim 4, wherein the base
station further comprises: 15
a judging unit configured to judge whether to permit to

hand over the UE and the paired UE;
and the second transmitting unit 1s further configured to
transmit the response of the handover request to the
source base station when a result of judgment of the 20
judging unit 1s yes.
6. The base station according to claim 4, wherein the
response of the handover request further comprises:
indication information on whether to permit the UE
proceeding with communication in the target base 25
station to perform D2D communication; or
indication information on whether to permit the E-RAB
proceeding with communication in the target base
station to perform D2D communication.
7. The base station according to claim 4, wherein the 30
handover request further comprises:
information on channel quality of a D2D link between the
UE and the paired UE.
8. A communication system, comprising:
a base station comprising;: 35
a first transmitting unit configured to transmit a han-
dover request for handing over UE from the base
station to a target base station, the handover request
comprising information indicating UE to perform
D2D communication with paired UE; 40
a first recerving umt configured to receive a response of
the handover request transmitted by one or more
base stations, and select one of the base stations as
the target base station; and
a handover unit configured to configure the UE and 45
perform a handover procedure according to the
response of the handover request comprising

14

resource mmformation of the UE and the paired UE

transmitted by the target base station, such that the

UE and the paired UE proceed with performing D2D

communication in the target base station; and
another base station comprising:

a second recerving unit configured to receive a han-
dover request transmitted by a source base station,
the handover request comprising information indi-
cating UE to perform D2D communication with
paired UE; and

a second transmitting unit configured to transmit a
response of the handover request to the source base

station, the response of the handover request com-
prising resource information of the UE and the
paired UE, such that the UE and the palred UE
proceed with performing D2D communication in the
target base station,
wherein the mformation indicating the UE to perform
D2D communication with paired UE comprises at least
one of:
identifier information of the paired UE;

information indicating whether the UE to perform D2D
communication and identifier information of the
paired UE;
information on whether one or more E-RABs of the UE
performs D2D communication and identifier infor-
matlon of the paired UE corresponding to the
H-RABs performing D2D communication; and
mformatlon of the E-RABs performing D2D commu-
nication and identifier information of the corre-
sponding paired UE,
wherein the resource information of the UE and the paired
UE 1n the response of the handover request comprises:
information on locations of time and frequency resources
of a discovery signal of the UE, and information on
locations of time and frequency resources of a discov-
ery signal of the paired UE.
9. The communication system according to claim 8,
wherein the other base station further comprises:
a judging unit configured to judge whether to permit to
hand over the UE and the paired UE; and
the second transmitting unit 1s further configured to
transmit the response of the handover request to the
source base station when a result of judgment of the

judging unit 1s yes.
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